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THUHMAHRUAI 


Ha Geometry bu hi Middle School naupangie zir atAna 
syllabus thar zuia Siam a ni a Hall and Stevens mam School 
Geometry leh Euclid a Geometry bua mi a m ber a Problem 
erawh chu a zima bu hran Geometrical Drawing bu a awm tawh 
avAngm kan telh ve lo va Hmanhmawh deuh taka Siam a ru a 
Science a rnh avAngm Zo t^wnga lehhn that hi a harsa lehzual 
ngh&l a Chhut leh huna tha zAwka kan Siam theih nan hmang 
tuten remchAng tha zAwk mm rawn hnlh z61 theih chuan a lAwm 
awm hie ang 

Naupangten an Geometry zir hmanga anmahnia thil chhdt 
ohhuah an zir nAn Exercise tlAm kan telh a Hetiang hi tihtir 
a entlrna ang lek chauh a ni a Zirtlrtuten a dang pawh 

tihtir thin sela a tha viau ang 

He lehkhabu hi duh thusAm m nh kher mah suh sela a zir 
tirtu leh naupangten sAwtpui nAn an lo hman theih chuan a 
lAwmawm hie ang 
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1 Point chu awm hmun chauh nei leiize nei lo a ni 

2 Rtn chu dung lam chauh nei vting lam nei lo a ni 

3 Rtn ngil chu point leh point inktira mar taka fte hi a ni 

4 Surface chu dung leh vting nei chhah lam nei lo a nl 

5 Plane surface chu a chungah point engpawh pahmh chhin 
chhiab ila chu chu rin zawmin a kar chu rual takin awh fciah 
«*cla chu chu a m 


6 Angle chu nn ngil pahmh insuihfmna kil hi 
a m a Rin ngilpahmhte chu arms (bin) an vuah 
a an msuiLfinna kil ink chu vertex an vuah 



Rin ngil pafchat sir tuaka angle 
awmtc chu adjacent angles an vuah 


Tm rin ngil pahmh inknvkalh sela angle m 
ztiwnte chu vertically apposite angles an ti 

7 Rm ngil pakhat chungah rin ngil dang dangm 
angle thiang intia rial Siam sela citing angle te 
ohu right angle ve ve a ni a tm rtn ngil dmg 
ghu rtn ngil pakhat ttin chuan perpendicular a m § cT a 

Angle zauzi* tehna ohu degree ( 0 ) a ni a Rigl t angle pakhat 
hi degree 90 a zau a ni Degree kh&t chu mmute ( ) an vtiab 
a mmute khat vn ohu second ( ) an vuah 





DEFINITIONS 


S itfaigtlt Mt|i* chu rin ngll pahnih 
kt angle pakbafc right angle pahnib tie 

efatab a stem hi a tu £ o A 


9 Reflex angle ohu right angle pa 
hmh ttk a nau z&wk right angle pah aia 
slm z4wk h hi a ui 



19 Angle pahnih finkh&wm hi right angle pahnih tia a nih chuan 
supplementary angle* an vuah a a tngle eng ve ve pawfa chu 
a pakbat t&n supplement a nji 

11 Angle pahnih finkhkwm hi right angle pakhat tia a mh ehuan 
Complementary angles an rnah a a angle eng re re pawh chu 
a pakhat t&n complement a ni 

12 Obtuee angle chu light angle aia 
angle zau akwk hi a m 

'o k 



IS Acute angle vbn ngl t angle aia angle ztm 
s&ak hi a m 



14 Mane figure rfn pakhatm emaw a 
«ta tamin emaw a kual khung chhflng 
phme surface Warn A kual khungtn 
xtA sawm kMwm chu a perimeter a ni a, 
P koal khung ohhftng uata chu a area 
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15 Circle ohu rtn pakhat circumference 

an tihin a kual khung plane figure hi a m 
a ohu mi figure lai tak point afanga cir 
cumferenoe thlenga rin zawng zawng chu a 
inohen vek tur a ni Ghu figure lai tak 
point chu circle centre an vuah 

16 Radius chu circle centre a{anga circumference thlenga ngtl 
tuka nn hi a m 

17 C lame ter chu circumference r^^ga^|ntre nntlanga urcum 
ference leh lam thlenga ngil taka rin 

18 Semi Circle ohu circle diameter leh cir ' 
cumference diameter m a tan bun rfarn a kual 
khung figure hi a m 


19 Circumference bung t$wh pbawt chu arc a# Tuah 

20 Rectilineal figure chu r!n ngil hiirm a kual khung figure hi 
a m 

81 Triangle chu rin ngil pathumin a kual khung 
plane figure hi a m 





22 Quadrilateral ohu rin ngil palnn a 
kual khung p'ane figure hi a ni a Tin 
a angle inepate vertex zamuta rin ngil 
chu diagonal an vuah 




DBSromoNs 


23 Polygon ohn rtn ngll palt aia tamin a kual 
khulig jfene figure hi a ni 


TRIANOLES 

24 Equilateral triangle ohu tnangle a sir rin 
psthumte inchen vek hi s m 


26 isosceles triangle chtt tmtgle a sir rin hmhte 
chu inoben hi a ni 


26 Scalene triangle ohu triangle a 
sir rin path unite inchen lo vek hi a ni 


27 Right-angled triangle chu triangle, nght 
angle pakh&t nei hi a m Tin ohu mi nght 
angle ep taka rtn cbu hypotenuse an vuah 

28 Obtuse-angled triangle cbu triangle 
obtuke angle pakhat nei hi a ni 


20 Acutt angled triangle ohu tnangle a 
angle pathumte acute angle ni vek hi a ni 
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0 Triangle a a vertex ©ngpawh a ep taka rin 
jftirmttt rin ngil chu median an vuah 

QUADRILATERALS 

U Square chu rin ngil palia figure Siam a nn 
:awng zawng inchen vek a kil pawh right angle 
i) vek lu a ni 

)2 Oblong chu rin ngil paha figure Siam a kil 
ight angle ni vek a rin zawng zawng erawh chu 
h a ni 

S3 Rhombus chu rin ngtl palia figure 
Siam a rin zawng zawng inchen vek a kil 
erawh chu pakhat mak right angle m lo 
ii a xu 

H Rhomboid chu rin ngil paha figure smm arm mepto inchen 
% mi zawng zawng erawh chu inchen vek lo a kil pawh pakhat 
mah right angle m lo hi a ni 

35 Rin ngil awm tlar a nn hmaw rte a khawi 

lam lam pawh eng chen pawha tihseia msuih 

fm taA\p lote chu an m parallel a ni 



lai tak n£na 



zawng zawng 
mchen vi k lo 


Ve hi a ni 


nu 


Rectangle cbu parallelogram hi a kil 
it angle m sela chu chu a m 


kb at 







Dammoss 


e 


38 Trapezium cha rin ng|l paha £gure siata 
a rta pabmhte ohaub m parallel hi t m 



38 .JEnangle a rfn pakhat tihsei a oku au rin tihsei leh tnaogle a 
tip pakhat nfina a p&wn lama angje an aum ebu exterior angle 
an vuah Tin triangle chhftng lama angl pahmh exterior angle 
4ep lotute chu interior opposite angles an vuah He mi a lema, 
AOD hi extenor angle a m ABC angle leh BAC angle te hi in 
tenor opposite angle an m 


A 



40 B>in ngil pakhat KF nnin r n ngil dang pahmh AB leh CD 
tan tlangin angle panat Siam sola chung angle to chu hetiang 
hi an a bmmg an vuah A lema angle 1 na te 2 na t© 7nate 
8 na te hi exterior angles an vuah a chu chu p&wn lam angle- 
to Uhna a m Tin angle 3nate 4 na te 5 na te 8 na te hi 
interior angles an vuah a chu chu ohhftng lam angle te tihna a m 

Tin, angle 4 na leh angle 6-na hi alternate angles an vuab 
ai angle 3 ia leh angle 6-na pawh hi an vuah hawk a 
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Tin EF rm leh lama angle 2 na leh angle &na£ hi sawi dkvm 
il a angle 2 na chu exterior angle a m a ai gle 6 Ha ohu angle 
2 na interior opposite angle a m Chutiang chiah ohu an angle 7 na 
leh angle 3 na te angle 8 na leh angle 4 na te ah gle 1 na leh 
angle 5 na te hi an hming vuah a m * 




/ ^ 

£ POSTULATES ^ 

I \ 2 

Geometry ah burn a 1cm Siam nAn 
kb at kail raivipawh a Phftng chu he le^khUj 
i gilna leh Compaq a m her a A thlun^ 

In ti tilrm ebdnk instrument te chu hmarf 

bmang chuan tih de h^ dik 4 tr lu^tih tbeih ttira ng lb « m 

1 Point engpawh poi^^ang^fl^rin ngila zawm theih a ni 

2 Rm ngil tiht&wp tawh pawh eng chen pawha ul oei thfiha ni 

3 Point engprwh hmangin ndius eng chen pawh hman^m circle 
Siam theih a m 


nt (hmanrua) then 
Brt&n hi chuan rin 
n sawi Postulates te 
ni a tin chung 


AXIOMS 

Oeometry hi thu dik thenkhat m&wl t£ an dik tih a 
chinn sa 6m av&rga finfish kher pawh ngaia hriat lohte no ebb ana 
Siam a ni a Chhng thu dik chiang sa ren^te chu Axioms an 
vnah a ni 

Entirna • — Tbilte an tluk a thuhmun chuan anmahni pawh an 
intiuk a m 



Axiom akp FM&posmm 


A 

B&og A thlanga saw! Axiom t© Bi Geometry a faman l&x berfce 

an nu-^» 

Ifttlukahte itttluk v£k kan belh chuan a belbkhSwm ohu 
a tiftiuk a m 

Pllh -« Iutlftkfthte intluk kan lak cbwm a la bang ohu a mtluk 
a n? 

Puntlr — Thil mtlukte mtluk vdfca kan punttr chuan a cbhuak 
ohu a intluk a nl 

Entlrna — Thil mtluk leh hiuh ve ve chu a mtluk a ni 
Sam — Thil intlukte mtluk v£ka kan sem chuan a cbhuak chu 
a mtluk a m 

Entlrna — Thil mtluk ohmve ve ve chu a mtluk a ni 

Kan flaws t&k axiom te hi axiom awmd&n kawhhmuhna ang 
lek obauh a m a Geometry a axiom hman zav ng zawngte chu 
kan flaws kim vek khor nghai lo va A {ulna apiangah eawi 
ohawp *61 a m z&wk ang 

PROPOSITION 

Tftna kao zir tur hi Ptaoe Geometry am a Plane Geometry 
ah chuan plane surface chunga rin leh figure siimte chungching 
thu ngaihtuah a m a 

Kan thil sir tftr hi thu hliwm hrang hranga thendarh a ni 
a Ghutlang fhen hrang hrangte chu Propositions an vuah a 
Propositions ohu ohi hmh a awm a Theorem leh Problem 
Theorem chuan Geometry a tbu sawite a dikzia fmfiah a turn a 
Problem erawh chuan Geometry a thil aam tur rin te emaw 
figure te emaw siam a turn a m 

^top option tin ohu bung hrang hrang paliah a then darh leh 
ohhhwn theih a Hetiang hian — 

U ) 6nnnt Enunciation -^Proposition in a thil turn hen saw! 
fifth &wkn& satUah mai a m* 



KROrC^ITION AND SYMBOLS ABBBE\ l AT TONS 


0 


i ii ) particular Enunciation — Proposition in a fcbil fnm diagram 
|& tern) n£na fiah leh/uala hminghraerh nei meubtfa sa\u nawn 
teifaa hi a m 

( $ ) Construction — Proposition a kan tbiltih tqpa, Problem a 
chuan bn thil Siam t&r Theorem a iuh chuan kan tlnl fin 
jiab t&r chu kan till theih n&na till rm emaw cirfcle te emaw 
slam d&n kawhhmuhna hi a m 

(iv) Proof — Probkm in a turn ang tuk chu kan Siam puifcling 
iu tih entirna leh Theorem a finfiah tura ruat chu a dik ngei a 
lu till entirna hi a m 

SYMBOLS AND ABBREVIATIONS 
(Chbinchhiai nate leh kaihtawmate) 

H^ng chlunohhiahnate leh kaittawite hi an hmang fo thin — 

chutichuan tih nan tmiw chuvangm tih n&fc ©mair an 
hmang \\ in 
m uitluk tihna a m 
L angle tihna a ni 
A tnang’e tihna a ni 
pt point tihna 
st line str light line tihna 
rt L ngbt angle tihna 
patl emuw ( || ) parallel tihna 
iq square tihna 
Jto&rp perpendicular tihna 
perm parallelogram tihna 
reotil rectilineal tihna 
O circle tihna 
Gee. Circumference tihna 
'foot tihna 
inches tihna 

Inches 6 a sei inches 2 a zsu tia ziak aiin 5x2 tun an ziak 
thin 5 2 hi feet nga leh inches hnih tihna a ni 



19 


COSOJnSTBY 


Tfiwoasv 1 f*uoin> t 19] 

Btn ngtl pakhat chungah tin ngU ding dtngm angle (biting jw» 
•efo ckfag angle (htangfinkhdum ehu right angle pahmh tut a »♦ 


Ik 0 



bo A 

00 tin ngtUjQ AR rin ngtl tawkin angle thiang AOC leh GOB 
Siam rawh se 

Ttchuon AOC angle leh COB angle finkh&wm ohu nght angle 
pahnih tia a ni tah ftnfiah tflr a m 

OH tin ngtl hi BA rtn ngtl change nght angle {hung neia ding 
ni rawh ee 

FldfUitt Tiohuan AOC leh COB angle pahnih finkhiwm chu 
AOC leh COD len DOB angle patbum fmkhawm tia a ni AOD 
leh DOB angle pahnih fmkb&wm pawhm AOC leh COD leh DOB 
angle pathum fmkh&wm a tiat bawk a Chuttehuan AOC leh COB 
At a0* pahnih cha AOD leh DOB angle pahnih tia a ni AOD leh 
DOB angle pahnih te hi chu right angle to ve an ni si a 
Chav&ngia AOC leh COB angle pahmh finkh&wm ofau nght angle 
til ft tu 


Q, £. D. 
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Theorem 2 [kuclid I 141 

Rin ngil pakhata fo%nt pakhatah a sir launch tin ngil dang 
pahnthtn angle fhtang right angle p l nth ha statn sela chUng rin 
ngil pahmhte chu rin ngil pakhat a lo ni 

o 


x B 



o 


A 


CO rin ngila O point ah n sir tawnah OA leh OB rin ngilm 
angle thiang finkMwm right angle pahmh tiam AOC leh COB 
angle Siam rawh se 

Tiehuan OB leh OA chu rin ngil pakhat a lo m tih fmfiah 
tfir a ni 

AO rin hi O piah hmah X point thlengin tisei lla tiehuan 
OX leh OB chu rin ngil pakhat a ni tih entir a ni ang 

Finfiahna AOX chu nn ngil pakhata Siam r£ng a m a Chuti 
a„an COX angle chu COA angle supplement a ni (Theor 1) 
Amah rawhchu COB angle chu COA angle supplement ni tftra ruat 
m a Chuvangm COX angle leh COB angle chu a mtia a m 
Ohutichuan OX leh OB chu rin khat a ni Nimahsela OX leh 
OA hu rin ngil pakhata Siam a m si a Chuvangm OB leh OA 
tin ngil pnkhat a ni baw k a m 


Q E D 
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THEOREM 3 [BHOLII> I 16] 

Si* ngil pahnih a inkawkalh, ehuan vertically oppotito angle 
te eh* a inUa a rti 



AB leh CD rin ngilte O point ah mkawkalh rawh se 

Tichuan (i) AOC angle chu DOB angle tia a m tih leh 

(u) COB angle ohu AOD angle tia a m tih finfiah 

tftr a ni 

Ftnfiahna AO in CD tin ngil asutavingin AOC leh AOD angle 
thiangte ehu nght angle pahmh tia a tu Txehuan AOC angle chu 
AOD angle supplement a m 

Tin DO m AB rin ngil a sut av&ngin DOB leh AOD angle 
thiangte ehu right angle pahmh tia a m 

Tichnan DOB angle ehu AOD angle supplement a m AOC 
leh DOB angle te ehu AOD angle supplement ve ve an ni a 
Ohuv&ngin AOC angle leh DOB angle ehu a intia a m 

Chutiang bawkin COB angle ehu AOD angle tia bawk a m 

OUl* i> 
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EXFRC1SES 


1 Rm ngil pahmh inkawkalhm angle pah a siauate chu belh 
Awmm right angle pah tia a ni tih fmfiah rawh 

2 ABC triangle ah ABC leh ACB angle chu a xntia BC rfn 
leh lam leh lama tihseun pawn lam angle pahmhte chu a 

a m tih fmfiah rauh 


3 Rm ngil pahmh AB leh CD 0 point ah mkawkalh sela 
«OD angle chu OX nnm hmun hnihah then rualsola AOC angle 
pawn OY rinm hmun hmh bawkah thg^ rual sela OX leh OY 
•« chu rin ngil pakhat a m ij#$jpfiah rawU 


THEORF 



/4 {EUCLID 14 ] V 

Tnangh pahmhah f pak kata rin knihte a dang ck rin hnih 
in inchen ve ve sela cfy&ng r%n inkdr angle te chu <nfka bawk 
chu tnangle-te chu eUpki mkh a intluk a nu 



ABC leh DEF hi triangle pahmhte chu ni sela AB chu DE 
u ni sela AC chu DF chen ni sela tin rm ink&r angle BAC 
EDr chu mtia ni bawk rawh se 

JLichuan ABC triangle leh DEF triangle te chu engkimah a 
*£ a m tih fmfiah tAr a m 

anna A point D point chunga awm tfir leh AB rin DE rm 
iga awm z&n tfirin ABC tnangle chu DEF triangle chungah 
lla AB chu DE chen a mb av&ngm B point chu E point 



GEOMETRY 


u 

chungah a awm ngei ang Tin, 4B cbu DF obunga a awm 
av&ng lab BAG angle cba EDF angle tia a mb bawk av&ngin AC 
eho DF chungah a awm ngei thr a ni 

Tin AC ohu DF ohen a nih av&ngin C point obu F point 
chungah a awm tAr a ni 

Tin B ohu E ebunga a awma C ohu F obunga a awm 
av&ngin BC rtn pawh EF rin chungah a awm ngei thr a m 

Tiohuan ABC triangle ohuan DEF tnangle a thuah tblarh 
av&ngin ohu triangle pahnih te ohu engkimah a mtluk vek a ni 

Q E D 

THEOREM 5 [EUCLID I 5] 

Ifogceles triangle a a but (hut rin htn&ter tawna a gle te chu a »n 
tia a m 



ABC hi Isosceles triangle chu m sola AB rin chu AC rin 
ohen ni rawh se 

Tiohuan ABC angle ohu ACB angle tia a ni tih fmfiah tilr a m 
AD hi BAG angle htnun hmha then rualtu rin ni sela a bul 
that rin BC Ohu D pomt-ah tawk rawh se 
Ptnflahna BAD leh CAD tnangle abte hian BA ohu CA chen a 
ni a AD rin hi triangle pahnihto hian an mtawm a tin rin in 
k&r angle BAD dut rtn inkir angle CAD tia a m a ChuvUngm 
triangle pahmhte ohu engkimah a mtluk vek a ni (Theor 4) 
Chutiohuan ABD angle ohu AGD angle nOn a intia a m chu chu 
ABC angle ohu ACB angle nOn a intia tihna ang a ni 
Q E D 



THEOREM 
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THEOREM 6 [EUCLID I 6] 

Triangle a anfa pahnihlg t nHa eela oh&ng onf/jfe ihita epa 
rtnte eku a mchen a n* 



ABC hi tmngle cbu m sola ABC angle chu ACB angle tia ni 
rawh se 

Tiohuan AC nn leh AB rin chu a mchen a m tih finfiah 
tur a m 

AC leh AB hi mchen lo a nih chuan AB hi a sei lAwk ni 
ang sela AC ohenm BA rin afangin BD tan la 1) leh C rin 
*awm rawh 


Finfiah na DBC leh ACB tnangle-ah hian DB leh AC rin a 
mchen & BC rin an in$4wm a rin inkAr angle BBC leh ACB a 
intift hawk a Chuvingin DBC triangle leh ACB triangle chu a 
mine a ni (Theor 4) \ phehn a pum a tia a lo zu ang Maine 
ijhu zawng a m thei lo (Axiom) 

T Chuy&ngm AB leh AC dm a inchen lo a ni lo va AB Idi 
AC cbu a inchen a m 


Q E D 



f’BOMBTBS' 


Id 

tbbobbk 7 [irerai.n» t 8 

pvthftfK, # pakbotu dpi tkpm % a dar#a tin (hum nin 
facte* tkeuk Mb* cMeng btvtngl+to chit mgkimah a mtluh a m 



ABC leh DBF hi tnangle te oha m sela AB ohu DE chrn 
iu sola AC cbtt DF ohen id sela, BC ohu EF chen m bawk 
rnwfr se 

Tl htian triangle pahmhte ohu engkimah a mtluk a m tih 
figfiah, t<kt a qi 


Finfiahna B hi E ohunga am tdnn BC chu FF chunga awm 
hawk tftr lejh A ohu EF atrft D awm lohna lama awm tunn ABC 
triangle Jeh DBF triangle ohu ohuktuah ila BC ohu EF chen a 
nih av&ngm C pawh chu F cfnmg&h a awm tftr » m OEF hi 
ABC triangle awmua thar ohu nt rawh so D leh G rtn zawin 
rawb 

ED ohu EG ohen a nih avAngin EDG angle chu EGT> > angle 
fea a nl, (Tbeor 5} FD did FG ohen a mh Uv&ngin FDG angle 
chp jK® angle tia a ni hawk Chutih avAng chtian EDF angle 
pum leh EGF angle pum chu a mtia <a m Chu chu EDF angle 
leh BAG angle ohn a Intia tihna ana Tin BAC lab EDF 
triangle-ab BA bhn ED ohep a ni a AO dm DF chen a m a rtn 
feMr angle BAC dm rfn‘ iitk&t angle EDF tia a id hawk Chu 
viogin triangle te dm eugkimah a intkk a m (Theor 4) 


Q E D 



EXERCISES AND THEOREM 

EXERCISES 
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1 Isosceles triangle-a a bul \hnt rtn hmiwr fcawn Ifanga an ep 
rtn lea tak point ve ve thienga rinte chu a inchen a ni tih fin 
fiah rawh 

2 ABC Isosceles triangle a a sir nn AC leh AB ob^ a inchen a 
tin ABC angle leh ACB angle chu BO leh CO rfnten Wun hmhah 
an Jben rual re ve a 

(i) BO rtn leh CO rtn a inchen a 

(u) AO nvun BA< angle chu hmun hmhah a then rual a m tih 
fin fiah rawh 

ABOD quadrilateral a a rtn mep AB 1th CD a inchen a AD 
leh CB a inchen hawk a ADC angle leh ABC angle chu a intia 
a ni tih fmfiah rawh 

Theorem 8 [ fuolid I 16 ] 

Triangle a rtn pakhat t haei ni aela a exterior angle chu a interior 
opposite angle eng zAwk ai pawhm a zau z&wk a ni 





ABO hi triangle ohu ni aela BC chn D thienga tihspi ni rawhse 
Tiohuan exterior angle ACD chu a interior opposite angle ABC 
etUa'y BAC cmaw aun a ssau z&wk a ni tih fmfiah tdr a m 

E ohu AC rin lai tak point ni sola B leh E zawm la BF leh 
EE ipcheu t&rin F thlengin tisei rawh F leh C rin zawm rawh 



GEOStSTBY 


«4 

Finfiahna ABB leh CEF taiangW ah AE leh CE a mohen a 
JEB,felt BF * Inchon a r ABB leh O^F vertically opposite angle te 
% Iq^a a CJiuvingin htog tnangle-te hi engkimah a lptluk 
a pt (Timor 4) Chutichuan BAB angle ohu BCF angle tia a m 
Nim&bsela BCD angle chu ECF angle aim a zau ziwk a Chui 
chu ACD angle din BAC angle din a ian ziwk tih ang a m 
Chuti&Dg 'ban'kin AC rift chu G thlengin tisei lla A ohu BC 
rin Id tak n£n rto zawmah ngai Ua BCG angle chu ABC angle 
aim a zau ziwk tin a fuiliah tbeib ang Nimabsela BCG angli 
ohu a vertically opposite angle ACD tia a m 

Chuv&ngm ACD angle obu ABC angle ann a zau ziwk a m 

Q E D 

TheoBkm 6 jnucLiD I IS] 

Trxangle a rin pdkhat a rfn dang pakhat out a 4«» zAwk chuan 
fin set t&wk epa angle chu a t&w z&wk epa angle <mn a mu z&wk a m 



ABC hi triangle ohu ni sela AC rin chu AB ann sei ziwk rawh 
M Ttobuan ABC angle ohu ACB angle alin a zau ziwk a m tih 
fmfiab tfir a m 

AC rin atangin AB chenin AD tan la B leh D rin zawm rawh 
FInfiahna AB leh AD a mohen avingm ABD angle oha ADB 
angle tia & m \JFheor 5) Nnnahsela BDC triangle a extenor angle 
j$B ehu a interior opposite angle DOB aiin a zau ziwk obu chu 
AOB angle aim 0 zau ziwk tih ang a ni Chuvingm ABD angle 
obu BOB angle aiin a zau ziwk a ni ABC angle phei ehu ACB 
shgle d chuan a tan lehzud a ni 


Q E £h 
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TfcHOBHM B) [EUCLID I 19} 

Triangle a angle pakhat a angle dang pakhaf aia^a tan z&tok 
chiton angle zau tawh epa rin c hu angle zim zdwfc ep& Hn awn a 
a set zdwfc a n% 

A 

9 

ABC hi tnangle chu ni sela ABC angle chu AOB angle aiin 
zau zawk rwh se Tiohuan AC rin chu AB rin aim a sei z4wk 
a m tih finfiah tur a ni 

Finfiahna AC chu AB ann a sei z&wk loh chuan n£n am 

chen emaw AB aim a t&wi z&wk cmaw a ni ngei ang AC chu 
AB chen a mh chuan ABC angle ohu ACB angle tia a m ang 
(Theor 5) Nimahsela chutiang zawng m thra ruat arnsilo AC 
chu AB ann tawi z&wk ang sela ABC angle chu ACB angle aun 
a zfm zawk ang (Theor 9) Nimahsela chutiang pawh chu ni tura 
ruat a ni bik si lo Ch utichuan AC chu AB chen a ni lo va 
tawi lah a tawi z&wk hek lo Chuv&ngm AC ohu AB ann a set 
zawk a m 

Q E D 

THEOREM 11 [EUCLID I 20] 

Triangle rin hnih engpawh zatom chu a rin thumna cmn a set 
zdwk a n% 



ABC hi tnangle ohu ni sela a rin pahnih engpawh zawm chu a 
rfn thumna aiin a sei z&wk a m tih finfiah thr a ni 




eBOMttxar 


BC ht a rin aei ber a» »el» BA, l«h A.C zawm ohu BC aiin 
jtgpBk ngfjt a ni tyh k»n entir ohnan a t£wk ang AD Jeh AC 
tarin BA ohn D thlengiB twei rt*wh D Leh C rio zawm rawh 

RMWmi ADC triangle «h ohu an AD leh AO a mchen avAngin 
AOD angle ohu ADC angle tiat a ni. (Theor fi) Amaherawbohu 
BCD angle cbu AOB angle aiin a zau zAwk a ChuvAngin BCD angle 
chu ADC angle at p twhm % zau zAwk a in Cha chu BDC angle 
aiin a sau zAwk tihna » ni mat Tiehuan BDC triangle-ah bian 
BD chu BC aim a «et zAwk (Theor 10) Nimahaela BD chu BA 
leh AC ihnawttt chen a ni a ChnvAngin BA leh AC zawm ohu 
BC adn a eel tAwk a hi 

Q E D 

THEOREM 12 

Point fuat to pa k hat afanga rtn ngtl ruat as tawka tin ngtl tin 
tawnf paWngah perpendicular dtua t&m btr a ni 



00 leh OP hi point ruat ea 0 a(anga rfn ngfl ruat aa AB 
tawka rin we ve m sela OC ohu perpendioular in aela OP erawh 
chu da Awn engpawh ni t$wh se Tiohuan OC hi OP aiin a tAwi 
aAwk a ni tih finfiah tOr & ni 

FMWhmi OOP triangk.ah OOP angle chu right angle a ni a, 
obuvAngw OPC angle chu nght angle ata atm zAwk a ni a 
(Theor 8) Chu chu OPC angle chu OOP angle aun a zina zAwk 
t£ho& a ni a ChuvAngin OCchu OP adnat&wi zAwka m (Theor 10) 

QED 
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EXERCISFSf 

1 Triangle-a a angle engpawh pahnih helhkh&wm dm light angle 
j&hnih aim a zim z&wk tih fmfiah rawh 

} Triangle a a tin bmh engpawh inseihleihna dm a An thumna 
uin a i&wi z&wk tib finfiah rawh 

i Bight angled tnangle ah ohuan a hypotenuse hi a dr An set 
ter a ni tlh finfiuh rawh 

1 1 dangle a a sir rin pakhat hm&wr tawn atangin tnangle 

ihhdnga point pakhat thlengin rln ngtl pahnih rfn ila h£ng rin 
pahnih zawm hi a sir rin dang pahnih zawm ann a tawi z&wk a 
ai tih finfiah rawh 

THEOREM 13 [EUCLID I 27 & 28] 

Bin ngil pakhatm rin ngil dang pahnih tan tlangin 
(t) alternate angles intta renga siatnm emato 

(it) sir thumna exterior angle chu a interior opposite angle tea a 
nihm emato 

(tit) sir thuhmuna interior angle te chu right angle pahnih Hat a 
mhtn emato chuan 

ch&ng tin ngil pahnih e chu a in •parallel a ni 



(i) EGHF rin nglHn AB leh CD rin ngilte G leh H ah tanm 
[MUt leh GHD alternate angle te chu intia rengm Siam rawh ee 
Tiohuan AB leh CI> hi a in parallel a ni tih finfiah ttir a ni 

Nnflmhna AB leh CD hi in parallel lp a nih chuan tisei ila B 
|eh p lamah cmaw A leh C lamah emaw a int&wk ang A theih 



(MS0MWERY 


ohoan AB leh CD dm B leh D festah tihseun rnitiwk rawh se 
^d»»M 3 « KGB chu triangle a Jo pi &ng 4 a rtn pafchat KG ohu 1 
tmenga tthsei a ni a 

Chuv4pgin exterior angle AGH ohu a intenor opposite angl 
GHK at in a sen shark a ni Nimahsela kan ruat tawh <Jhn kha 
a zau x 4 wk si to Chuvhngm AB leh CD ohu B leh D lama 
lihseiln a mt&wk the! to a ni Ohutaang bawkm A leh 0 lama 
pawh tikseun a int&wk tbw to tib a entlr theih a m 

ChuvAngia AB leh CD ohu a in parallel a m 



(li) Extenor angle PGB elm a interior opposite angle GHD tin 
ni rawh ee Tichuau AB Wb CD elm an in parallel a ni tih fii 
fiah tftr a ni 

Finflahna EGB angle cbtr CHD angle tia a ni a tan EGB angl 
ohu vertically opposite angle AGJI tiat a nih bawk si avhngi 
AGH angle din GHD angle tia ani HSngte hi alternate angle a 
ni, Chuv&ngin AB leh CD chu a in parallel a ni 

(iii) Interior angle pahmh BGH leh GHD belhkhdwm chu ngl 
angle pahnih tia n» rawh se 

Tiohu&n AB leh CD ohu a m parallel a m tih finfiah ttir a r 
Finflahna BGH leh GHD angle belhkh&wm ohu right angle pahni 
tia a m a BGH toh AGH angle {hiang belhkhkwm pawh ngl 
angle p a bpt h tia a m bawk a Chuv&ngin BGH leh AGH ang 
behhkh&wm oha BGH leh GHD angle belhkbkwm tia a ni H6r 
inla aa b bian BGH angle la bo ile Tichuan a la b&ng ve re AG! 
angleleh GHD angle ohu a in tia a ni Tin htegteJu alternate ang 
an m a Chuv&ngin AB leh CD ohu a in parallel a ni 


Q E I 
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THEOREM 14 [EUCLTD I 29] 

JRfn pahnih in parallel rin ngtl pokhattn a tan dang chiton 
fl) Alternate angle te chu a tnlta a $ 

(Hi a Hr thukmuna exterior angle chu a interior opposite angle tut 
a m a 

(He) a sir thukmuna interior angle pahnih belhkhdwm chu right angle 
pahnih tuU a m 



rin ngfhn tan 


i a 

CHD tia ania 
iwm chu nght 


AB leh CD n 
tlang rawh 8e 1i 

(l) AQH angle chh 
(n) Extenor ingle 

(m) Interior angle 
angle pahnih 

Finfiahna ( 1 ) AGH tia a mh lob chuan 

PGH hi GHD angle tiat a alternate angle ang ni rawh se Tichuan 
PG leh CD an in parallel ang (Theor 13) 

Nimahsela AB leh CD chu in parallel a ruat t&wh a ni si a 
Chuv£ngin rin ngtl pahnih mkawkalh AG leh PG chuan CD chu 
$n parallel ve ve a lo ni ang Chu zawng a ni thei lo Chuvdngm 
AGH angle chuan GHD angle chu a tia lo a ni lo va AGH leh 
GHD alternate angle te chu a intia a ni 


(1^ Pw* BGB angle chu a vertically opposite angle AGH tia a 
pi a AGH angle chu a alternate angle CHD tia a m hawk a 
cbuv&ngin exterior angle EGB chu a interior opposite angle 
GHD tia a ni 
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(iii) Tig, EGB augle dm GHD angle tvt am a Wngahte hian 
BOB angj^e belh ve ve rawb Tiehoeu EGB leh BGH angle belli 
khMrlK cbu BGH leh GHD angle belhfcMwrn to a ni Amah 
tiftgiMMi W3& leh BGH angle {hjang belhkh&wm ehn right angle 
yahpifa to a ni Chuvingua interior angle pahmh BGH leh GHD 
hrfi ^rtoaMn ehu right angle pahmh to a nr. 

Q E D 


THSOBSM 18 {XUOLID I 30] 

Ain ngtl thuhmun ntm m^parallel tin ngtUa ehu anmahntpawh 
a tn parallel a ni 



AB leh CD rln ngilte ehn PQ rfn ngtl n&i in parallel ve ve 
rawh se 

Ticbnan AB leh CD an in parallel a ni tih fxnfiah tur a m 
AB leh CD leh PQ te ehn G te H te K point-tea tan tOrxn 
Hi rfn ngtl rln rawh 

Finflahna AB )eh PQ an in parallel a EF rlnin a euihfin aving 
in AGK angle ehn a alternate angle GKQ to a m a Tin Cl 
leh PQ an in parallel a EF rlnin a suihfm av&ngin extenor angl< 
GHD ehu a interior opposite angle GKQ tia a ni Chuv&ngir 
A^H, Jtn^e leh GHD angle chu a Into a ni Hfingte hr a alter 
pa|a «^e an ni Chuv&ngin AB leh CD ehu a in parallel a ni 

Q. E » 
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THEOREM 16 [EUCLID I 3*] 


I 

Trvmgle engpawh a angle pallium belhkk&wm chu Hght angle 
pafanh tta a n% * 


A 


9 

ABC In triangle chu m sela Tichuan ABC leh BCA leh 
CAB angle pathum belhkh&wm chu right angle pahmh tia a m 
tih fuifiah tflr a m 

BC rin chu D point tblengm tisei la tin CE chu BA nina 
in parallel tilnn C a^anga rln m bawk rawh se 

Finfiahna BA leh CE an in parallel a AC m a suihfin av&ngin 
ACE angle ehu a alternate angle CAB tia a m 

Tin BA leh CE an in parallel a BD in a suihfin av&ngin 
exterior angle ECJD chu a interior opposite angle ABC tia a ni 
Chuv&ngm exterior angle pum pui ACD chu a interior opposite 
angle pahmh CAB leh ABC belhkhiwm tia a m 

H£ng mti&ahte hian BCA angle belh ve ve rawh Tichuan 
BCA leh ACD angle belhkhiwm chu BCA leh CAB leh ABC angle 
pathum belhkhiwm tia a m 

Nimahsela BCA leb ACD angle {hiang belhkhiwm chu right 
angle pahnih tia a m ChuvAngin BCA leh CAB leh ABC angle 
balhfchiwm chu right angle pahmh tia a ni 



Q E D 



mm* 


j$0 paH^0 AB fell CD oho 0 Jtcfitit * hunm hnlha m- 
* mkawkalh a A Jefa C rtn aasna 1* B MEr D 
l&TfiKffa W* t*. AC leh BX> ohu a in parallel a ni tlh fhifioh 
fM*fe 

2 Quadrilateral figttfe.a angle sawbg sawng belhkh&wm ohu 
right angle paK tiuk a ni fcih frtifiah rawlk 

A Reotittneal figure engpawh a ehbftng lam angle zawng sawng 
itjh right angle pall belbkhgWm ohu a sir rtn a&fe l6t hnth right 
■Ogle tide a m tlh finfkb ra#rb 


H awwISp ** w* wjou *sflmxa wows, AJlJAL.— C WOO*- 8? 8 18$1 




